Although hypochondriasis is associated with the costly use of unnecessary medical resources, this mental health problem remains largely neglected. A lack of clear conceptual models and valid measures has impeded accurate assessment and hindered progress. The Multidimensional Inventory of Hypochondriacal Traits (MIHT) addresses these deficiencies with scales that correspond to a 4-factor model. The MIHT was built with construct validity as a guiding principle and began with an item pool that broadly assessed dimensions identified in the literature. The items were administered to large samples; factor analyses of the responses led to item pool revisions and scale refinements. Multiple studies validated the final MIHT scales and 4-factor model; these findings suggest that the MIHT will contribute to theory and research.
Hypochondriasis is a neglected mental health problem that can cost millions of dollars each year in unnecessary health care expenses (Barsky, Wyshak, & Klerman, 1990; Ford, 1995; Kirmayer & Robbins, 1991; Noyes, 1999) . The characteristics of somatic sensitivity, illness worry, and disease conviction lead hypochondriacal patients to seek medical, rather than psychiatric, consultation (Kirmayer & Robbins, 1991; Pilowsky, 1967; Warwick & Salkovskis, 1990) . Many health care professionals lack awareness about hypochondriasis and so fail to recognize these symptoms, which, in many cases, can lead to costly, repeated, and ineffective treatments (Barsky, Ettner, Horsky, & Bates, 2001; Beaber & Rodney, 1984) .
These issues underscore the need for improved understanding and assessment of hypochondriasis. Although one perspective is that hypochondriasis is best assessed as a diagnostic category, many experts now argue that hypochondriasis is better conceptualized as a multidimensional construct with distinct components (Katon et al., 1991; Kirmayer, Robbins, & Paris, 1994; Looper & Kirmayer, 2002; Salkovskis & Warwick, 1986; Speckens, 2001 ). Indeed, self-report instruments based on dimensional models are a long-standing tradition in this literature (Barsky & Klerman, 1983; Pilowsky, 1967; Pilowsky, 1978) . Yet consensus about key dimensions of hypochondriasis has been impeded by poor correspondence between existing measures and hypothesized models (Schmidt, 1994) . Clearly, an approach is needed to guide the building and evaluation of a model, which then can be used as a starting point to create a valid comprehensive measure of hypochondriasis (Loevinger, 1957) . Accordingly, in this article we present a new measure of hypochondriasis that corresponds to a multidimensional model.
The Four-Factor Model
We began with a literature review that identified points of convergence regarding the structure of hypochondriasis. Many self-report instruments in this area have been developed based on models of abnormal illness behavior and cognitive-behavioral theories (Barsky & Klerman, 1983; Pilowsky, 1978; Salkovskis & Warwick, 1986) . Although they differ in various ways, these approaches agree that like other traits, individual differences in hypochondriasis are distributed along a continuum (Costa & McCrae, 1985) . The theories also conceptualize hypochondriasis as composed of three or four specific trait dimensions (Schmidt, 1994) . For example, health anxiety, a cognitive-behavioral conceptualization of hypochondriasis, is hypothesized to contain four dimensions: (a) affective-anxiety about health, (b) cognitive-a bias toward illness threat, (c) behavioral-reassurance seeking to allay health anxiety, and (d) perceptual-hypersensitivity to somatic symptoms (Warwick & Salkovskis, 1990) .
Our synthesis of these conceptual models with factor analytic studies of commonly used measures of hypochondriasis suggests that hypochondriasis is composed of a four-factor structure with four related, but separable, dimensions. Factor analytic studies of the Whitely Index (WI; Pilowsky, 1967) and Illness Attitude Scales (IAS; Kellner, 1987) generally offer evidence of (a) a cognitive dimension of disease conviction and (b) an affective dimension of illness worry (Fink et al., 1999; Hiller, Rief, & Fichter, 2002; Speckens, Spinhoven, Sloekers, Bolk, & van Hemert, 1996) . In particular, factor studies of the IAS have ex-tracted two to four interpretable dimensions (Ferguson & Daniel, 1995; Hadjistavropoulos & Asmundson, 1998; Hiller et al., 2002; Speckens et al., 1996; Stewart & Watt, 2000) . Two IAS factors have replicated particularly well: (a) Health Anxiety-affective concern about illness and (b) Illness Behavior-cognitive conviction of significant health concerns. In addition, analyses of the Somatosensory Amplification Scale (SSAS; Barsky et al., 1990) together with the cognitive-behavioral formulation of health anxiety suggest (c) a perceptual dimension of somatic sensitivity and (d) a behavioral dimension of reassurance seeking (Barsky & Klerman, 1983; Barsky et al., 1990; Lucock & Morely, 1996; Warwick & Salkovskis, 1990) . Thus, four separable dimensions are potentially identifiable within the hypochondriasis domain. Our review showed, however, that no existing instrument provides a valid or reliable assessment of all dimensions.
Review of Existing Hypochondriasis Measures
The most commonly used measures of hypochondriacal dimensions share a number of features. Generally speaking, the measures are rationally constructed and often have problematic structural properties. Some of the measures lack psychometrically sound subscales, with insufficient homogeneous item content to reliably assess the proposed hypochondriacal dimensions (Briggs & Cheek, 1986; Clark & Watson, 1995; Loevinger, 1957) . In addition, factor analytic studies often find poor correspondence between the theoretical model that guided development of a measure and its actual internal structure. These inconsistencies cast doubt on both the validity of the models and the meaning of scores from such measures.
Whitely Index (WI)
The WI is the most widely used self-report inventory of hypochondriasis (Hiller et al., 2002) . Originally developed to assess three hypochondriacal dimensions, it conceptualized hypochondriasis as a persistent, unjustified concern with health or disease, despite medical reassurance (Pilowsky, 1967) . However, with only 14 items, the obvious criticism is that the WI is unlikely to reliably assess three separate dimensions. Furthermore, factor analyses of the WI typically extract a single factor defined by only 7 to 10 items. The aggregated content of the single factor appears to capture cognitive and affective components (Fink et al., 1999; Speckens et al., 1996) . On the basis of this factor analytic evidence, the recommended practice is to lump all WI items into a single overall score (Schmidt, 1994) . When scored globally, the WI shows high temporal stability (r ϭ .80 -.90) over moderate time periods and a good coefficient alpha (␣ ϭ .80 to .81).
Illness Attitude Scales (IAS)
The IAS is another widely used self-report measure of hypochondriasis. The IAS assesses nine dimensions of hypochondriasis, including the underlying trait diathesis of abnormal illness behavior (Pilowsky, 1978; Schmidt, 1994) . The nine three-item subscales have shown good to marginal stability (with retest correlations of .62 and greater) over modest time periods (Kellner, 1987) . A crucial problem with this instrument, however, is that its items are split into a large number of very short subscales. Ferguson and Daniel (1995) found that six of the subscales had poor to marginal reliability, with coefficient alphas ranging from only .23 to .75. These data establish that the IAS item pool is insufficient to assess nine dimensions reliably. In support of this point, as previously noted, factor analytic studies commonly can extract only two to four factors.
Somatosensory Amplification Scale (SSAS)
Another widely used self-report inventory is the SSAS, which was based on a cognitive-perceptual model of hypochondriasis (Barsky et al., 1990) . Theoretically, somatosensory amplification is the tendency to misinterpret normal bodily sensations and experience them as intense and threatening (Barsky & Klerman, 1983) . The 10-item SSAS is reported to have good internal consistency (␣ ϭ .82) and stability (r ϭ .79) over a moderate time period. The only factor validation study of the SSAS used three separate samples and in each case extracted a single factor that was defined by only seven items. When the seven items were scored as a scale, the internal consistency ranged between only .63 and .74 (Speckens et al., 1996) . Moreover, SSAS scores rarely predict the theoretically expected amplified sensitivity to somatic sensations (e.g., heartbeat detection, tactile perception) (Aronson, Barrett, & Quigley, 2001 ). Thus, evidence of the predictive validity of the SSAS is limited, suggesting the construct may not be well conceptualized (Kirmayer et al., 1994) .
Measure of Health Anxiety
The Health Anxiety Questionnaire (HAQ; Lucock & Morely, 1996) is included in our research as it was the first measure specifically designed to assess a cognitive-behavioral perspective on hypochondriasis. Hypochondriasis was reconceptualized as health anxiety, a continuum of concern about potential medical pathology that subsumes four dimensions: affective, cognitive, behavioral, and perceptual (Lucock & Morely, 1996; Salkovskis & Warwick, 1986; Warwick & Salkovskis, 1990) . To date, limited information is available about the HAQ. For example, no independent validity studies establish that the HAQ actually captures the four previously noted targeted components. Moreover, with only 21 items, it is unlikely that it measures four dimensions reliably.
Overview of the Current Research
Self-report measures of hypochondriasis have made an important contribution to the literature and to our understanding of the syndrome. Indeed, The DSM-IV Sourcebook suggests that key diagnostic criteria were based on hypochondriacal dimensions already assessed by self-report measures (Cote et al., 1994) . These criteria include the dimensions assessed by three commonly used measures: (a) affective-illness worry (WI and IAS), (b) cognitive-disease conviction (WI and IAS), and (c) perceptual-sensitivity and misinterpretation of somatic sensations (SSAS). In addition, the HAQ appears to tap a fourth dimension suggested by the Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM-IV; American Psychiatric Association, 1994) criteria, namely, (d) behavioral-reassurance-seeking.
Nevertheless, there is clearly room for improvement in the self-report assessment of hypochondriasis. We have shown that no existing measure adequately assesses all four dimensions. Moreover, inadequate structural validity is a common problem, with most instruments displaying poor agreement between the original theoretical models and the resulting empirical measures. Overall, our review suggests no existing measure provides a reliable or valid assessment of all key dimensions.
Our goal in this article is to describe the development and validation of a new self-report measure, the Multidimensional Inventory of Hypochondriacal Traits (MIHT), which was constructed to address the limitations of existing measures. The MIHT reflects the model described earlier and assesses four interrelated, but separable, trait dimensions: (a) affective-worry about health, (b) cognitive-conviction that one is ill despite contrary evidence, (c) behavioral-reassurance seeking used to allay illness fears, and (d) perceptual-somatic absorption with body sensations. We developed this four-factor model on the basis of a synthesis of the previously noted theoretical conceptualizations and structural analyses of the domain of hypochondriasis.
Our research is based on a dimensional perspective that assumes the functioning of clinical and nonclinical samples reflects quantitative, not qualitative, differences in traits. Instead of considering characteristic hypochondriacal symptoms as discrete, dichotomous entities, these symptoms are on continua that span a broad range of functioning. Consistent with a dimensional scheme and because hypochondriacal symptoms are rarely seen in psychiatric clinics, nonclinical samples were included in these studies (Kirmayer & Robbins, 1991; Pilowsky, 1967; Warwick & Salkovskis, 1990) . Because hypochondriacal symptoms initially appear in early adulthood (American Psychiatric Association, 1994), undergraduates were included. As elevated levels of hypochondriacal symptoms are found in general medical settings, family medicine patients were included (American Psychiatric Association, 1994; Looper & Kirmayer, 2001) . As lower levels of hypochondriacal symptoms are found in community settings (Looper & Kirmayer, 2001) , we also examined a sample of couples living in the community. We report a series of studies, using these three types of respondents, to build support for the MIHT's validity and reliability.
Method

Participants and Procedures
MIHT development samples. The MIHT's factor structure was developed using four large samples of undergraduates. These young adults were enrolled in various psychology classes at the University of Iowa and completed a battery of self-report measures either for course credit or extra credit. The Student 1 and Student 2 samples contained 288 and 295 participants, respectively. These individuals responded anonymously, and demographic information was not collected. The Student 3 sample contained 336 participants (220 women and 116 men). In this sample the mean age was 20.4 years, with a range from 18 to 43 years. The Student 4 sample contained 312 participants (232 women and 80 men). In this sample the mean age was 20.9 years, with a range from 18 to 48 years. A subsample of 243 undergraduates from the Student 4 sample again participated 8 weeks later and, thus, provided test-retest data.
Additional student sample. After the MIHT was finalized, additional data were obtained from 442 University of Iowa undergraduates (Student 5 sample) enrolled in introductory psychology classes; these students received class credit for participating in a study of personality and psychopathology. These participants responded anonymously, so demographic information was not collected in this sample.
Adult sample. Eighty-six married couples (N ϭ 172) were recruited from the community (Couples sample) by advertisement and word-ofmouth. These individuals were participants in a larger study of personality and psychopathology and were paid $30 for completing a battery of measures in our laboratory. The mean age was 39.4 years, with a range from 20 to 67 years. The mean length of marriage was 11 years, with a range of 1 month to 38 years. Ninety-five percent of the participants were Caucasian (n ϭ 164), one was African American (0.6%), three were Asian (1.7%), and the remainder were of other ethnic backgrounds.
Patient sample. Patients attending the General Medical Clinic (Patient sample) were recruited in a family medicine waiting room at the University of Iowa Hospitals and Clinics (UIHC). Patients who agreed to participate completed questionnaires and returned them by mail; these participants received compensation of $8. A medical database later was used to collect each participant's health care data from the preceding 12 months.
Of the 196 outpatients approached, 53 (30%) chose not to return the questionnaire by mail. Eighteen patients were excluded because of serious physical illness, serious psychiatric or neurological conditions, or for other reasons (e.g., inability to understand English, prisoner). Of the 120 patients that remained in the study, most (n ϭ 80, 66.7%) obtained all their health care at UIHC; this is an important point, because the primary focus of our study was to examine relations between MIHT scores and health care use. Most were Caucasian (n ϭ 107, 89.2%), and 80% were women. The mean age was 37.8 years; the range was 19 to 65 years.
Measures
Big Five Inventory (BFI; John & Srivastava, 1999) . Participants from all of the samples completed the BFI. The BFI is a 44-item measure that assesses the five major dimensions of personality. Its five-factor structure has been verified using factor analysis. Ten items assess Openness to Experience (O). Two scales with nine items each assess Agreeableness (A) and Conscientiousness (C). Two scales with eight items each assess Extroversion (E) and Neuroticism (N). All scales have excellent validity. Items are rated on a 5-point scale ranging from 1 (very unlike me) to 5 (very like me).
Measures of hypochondriacal dimensions. In addition to the MIHT, participants in the Student 4 sample completed four other measures of hypochondriasis. First, the WI (Pilowsky, 1967 ) is a measure with 14 items; these were rated on a multipoint response format. As discussed earlier, the WI purports to measure three dimensions, but this has not been widely supported in factor analytic studies. Second, the SSAS (Barsky et al., 1990 ) is a 10-item measure. A multipoint scale is used to rate pathological sensitivity to somatic sensations. Third, the IAS (Kellner, 1987) has nine subscales. These subscales tap content areas such as concerns about illness and pain, health habits, disease conviction, fear of death and illness, disease phobia, bodily preoccupation, and symptom-caused disability. The IAS's three-item subscales, however, have limited validity. Finally, the HAQ (Lucock & Morely, 1996 ) is a 21-item measure that purports to assess four domains: health anxiety (8 items), fear of disease and death (7 items), attempts to obtain reassurances about health (3 items), and symptom-caused disability (3 items). Approximately two thirds of the HAQ's items were taken from the IAS.
Analysis and Results
Development of the MIHT
Construct validity is central to the construction and validation of the MIHT. As was originally articulated by Loevinger (1957) , construct validity is not simply a process of evaluating the properties of an already developed test. Rather, it serves as the most appropriate basis for creating and refining new assessment instruments. In other words, construct validity considerations should also guide the entire process of scale construction. Furthermore, it now is recognized that the concept of construct validity subsumes all traditional types of validity (e.g., content validity, criterion validity). Thus, according to the current Standards for Educational and Psychological Testing, "Validity is a unitary concept. It is the degree to which all the accumulated evidence supports the intended interpretation of test scores for the proposed purpose" (American Psychological Association, 1999, p. 11) . This expanded conceptualization of construct validity also subsumes all of the major types of reliability evidence, including both internal consistency and temporal stability. As Messick (1995, p. 742 ) put it, "Construct validity is based on an integration of any evidence that bears on the interpretation or meaning of the test scores." Loevinger (1957) proposed three basic stages in the process of construct validation, which she labeled substantive, structural, and external. This scheme provides a useful framework to describe the process underlying the MIHT's construction (Clark & Watson, 1995; Loevinger, 1957) . Substantive validity-that is, the extent to which the content of the MIHT's items reflects the underlying domain of hypochondriacal tendencies-was established through a comprehensive literature review that broadly sampled diverse conceptualizations of hypochondriacal attributes. On the basis of our review, we developed operational definitions and then wrote numerous items to capture each definition. Structural validity-that is, the extent to which the MIHT's internal factor structure faithfully mirrors the actual empirical structure of the hypochondriacal trait domain-was incorporated using factor analyses of item response data from large samples. The resulting factors were the basis for the development of preliminary scales. External validity-that is, establishing theoretically consistent relations between MIHT scores and external criteria-was evaluated by examining correlations with (a) well-known measures of other trait constructs and (b) health usage data in our medical patient sample.
In constructing the MIHT, our objective was to develop factorbased scales with strong psychometric properties to assess each component in our four-factor model. As previously noted, we created an item pool with broad content that included various conceptualizations of hypochondriasis. During test construction, we replenished our item pool four times, based on an expanded review of the literature and a revised definition of the key dimensions. Each time, the items were revised and administered to large samples (i.e., the MIHT development samples) that ranged from 288 to 336 undergraduate participants (for a discussion of sample size in factor analysis, see Guadagnoli & Velicer, 1988) .
We used principal-axis factor analysis followed by varimax rotation to extract factors in each solution. In each round of factor analysis, the primary criteria for item retention were (a) a loading of .40 or greater on the target factor, (b) minimal cross-loadings on all other factors, (c) nonredundancy with other candidate items, and (d) item content that was consistent with both theoretical expectations and our evolving understanding of the target construct. In this way, we eventually were able to construct four reliable, homogeneous scales, each of which taps a differentiable aspect of hypochondriasis.
The fourth, and final, version of the MIHT was created from a pool of 65 candidate items, using responses from the Student 4 sample (see MIHT development samples). Four factors were extracted; marker items were retained based on the previously noted inclusion and exclusion criteria. Table 1 shows that the 31 retained MIHT items reflect four distinct hypochondriacal symptom clusters and correspond to our proposed four-factor model.
The first extracted factor assesses a cognitive component (MIHT Cognitive scale) called hypochondriacal alienation-the tendency to believe one is ill despite contrary evidence. Seven items mark the factor, with loadings that ranged from .75 to .55. Items such as "I wish others took my health complaints more seriously" tap a cognitive style that is characteristic of disease conviction.
The second extracted factor assesses a behavioral component (MIHT Behavioral scale) labeled hypochondriacal dependencythe tendency to seek social support for perceived health concerns. Eight items mark the factor, with loadings that ranged from .72 to .48. Items such as "I like to be reassured when I feel sick" tap a desire to use social support to allay illness worry.
The third extracted factor assesses a perceptual component (MIHT Perceptual scale) labeled hypochondriacal absorption-the tendency to focus on bodily sensations. Nine items mark the factor, with loadings that ranged from .75 to .46. Items such as "I am aware of my body position" and "I notice how clothes feel against my body" tap somatic awareness.
The fourth extracted factor assesses an affective component (MIHT Affective scale) labeled hypochondriacal worry-the tendency to worry excessively about illness and health. There are seven items that mark the factor, with loadings that ranged from .75 to .41. Items such as "I worry a lot about my health" tap concerns about illness.
When analyzed as scales, the four factors show excellent structural properties, with good homogeneity and internal consistency. Table 2 demonstrates that alpha reliabilities of the scales are consistently high, with coefficients ranging from .80 to .89 across various samples. It should be noted that a 65-item version of the MIHT was completed by the Student 4 sample. All other samples completed the final 31-item version containing only those items shown in Table 1 . Consistent with a dimensional perspective, the final version of the MIHT uses a multipoint response format. This final version of the MIHT, with directions for the respondent and the five-point response format, can be obtained from Susan L. Longley.
Validity and Reliability of the MIHT
Six studies of the MIHT scales investigated various aspects of construct validity (Loevinger, 1957; Messick, 1995) . Two studies examined the relation between MIHT item responses and the domain of hypochondriasis using (a) descriptive statistics of the MIHT scales across various groups and (b) the convergence of MIHT scales with other hypochondriacal trait measures. Two other studies investigated the fidelity of the MIHT's internal scoring structure with the hypothesized four-factor model using (c) confirmatory factor analysis and (d) a multitrait-multioccasion matrix. Finally, two studies investigated the meaning and utility of MIHT scores in the contexts of (e) major personality traits and (f) the prediction of retrospective health care indexes.
Comparison of Mean Scores Across Groups
Prior to presenting the other MIHT validation studies, it is instructive to examine the mean trait levels of the different groups.
In this study, for purposes of simplification, we combined the two student samples that completed the final version of the MIHT (Student 4 and Student 5 samples) to yield an overall index of student functioning; values in the Couples sample and the Patient sample are reported separately. Each group's mean scores on specific MIHT traits are provided along with their mean scores on Neuroticism (N), a broad trait commonly associated with general distress. In interpreting the data, it should be kept in mind that mean levels of N tend to peak in late adolescence and then decline in adulthood (Carmichael & McGue, 1994; Helson & Klohnen, 1998; McGue, Bacon, & Lykken, 1993) . Table 2 shows that research findings with N generally parallel our MIHT data, with a notable exception. To test for mean trait differences across groups, we conducted one-way analyses of variance on the MIHT and N scales. Analyses on the five scales revealed significant group differences (F values ranged from 11.25 to 44.41; all ps Յ .001). Post hoc comparisons were made using Scheffé test. Our analyses indicated that the younger student sample had mean scores that generally were significantly higher than those of the older Couples sample. The Couples (mean age ϭ 39.4 years) and Patient (mean age ϭ 37.8 years) samples had similar mean ages. Yet, our analyses also showed that the mean scores of the Patient sample were significantly higher than those of the Couples sample, while being similar to or greater than those of the combined student sample. Thus, these mean scores show the effects of two contributing factors-age and patient status.
Convergence With Other Measures of Hypochondriacal Traits
Overview of the study. Another important issue concerns the relations between the MIHT scales and existing measures of hypochondriacal traits. We were particularly interested in clarifying the convergent validity of our scales. Using the Student 4 data, we examined relations between the MIHT scales and other measures whose content assesses equivalent components of hypochondriasis. The WI, SSAS, IAS, and HAQ are existing measures that provide markers for dimensions that parallel those assessed by the MIHT. Convergent validity would be shown if the highest correlations were between equivalent scale dimensions of the MIHT and parallel scales included in these other measures.
We have previously shown, however, that existing measures of hypochondriacal traits have deficiencies that limit their ability to assess key dimensions. To address these limitations, and to facilitate comparisons with the MIHT scales, we created new scales using the same factor analytic approach used in the MIHT's development. From each instrument, we selected factor solutions that yielded coherent item clusters with clearly interpretable content. In each of these solutions, we retained items that loaded .40 or better on their representative factor and had minimal crossloadings. We also focused on those solutions that contained factors that would potentially converge with specific MIHT scales. In some cases, deficiencies in the original item pools limited our ability to create new scales with optimal psychometric properties. The factor analytic solutions for these measures can be obtained from Susan L. Longley.
WI factor-based scales. We extracted a single-factor solution that had item content too diffuse to be easily interpreted as well as a three-factor solution that had item clusters with too few items to create reliable scales. We extracted a two-factor solution that we judged to be optimal. The two clearly interpretable WI factors, which appear to target similarly labeled MIHT scales, assess the following dimensions: (a) Cognitive-six items that assess disease conviction or a certainty that one is ill despite disbelief by others and (b) Affective-five items that assess illness worry or concerns about a potential illness. When analyzed as scales, each respective measure had a good coefficient alpha (␣s ϭ .84 and .87) and moderate mean inter-item correlations (rs ϭ .49 and .52).
SSAS factor-based scale. The SSAS has always been hypothesized to be a unidimensional construct. Accordingly, we extracted a single factor solution that was clearly interpretable. In this solution, there were seven items that loaded on the single general factor; Speckens et al. (1996) found a similar solution. The item content suggests individual differences in sensitivity to physiological stimuli. This perceptual dimension appeared to parallel a similarly labeled MIHT scale. When analyzed as a scale, the coefficient alpha (␣ ϭ .74) and the mean inter-item correlation (r ϭ .22) were acceptable.
IAS/HAQ factor-based scales. As noted, the IAS and HAQ have extensive item overlap (Lucock & Morely, 1996) . To avoid redundancy, the overlapping HAQ items were removed. We factor analyzed the remaining items from both measures in a single overall analysis. In the case of the IAS, this analysis included only the eight subscales that are rated with the same multipoint response format (e.g., possible responses range from no to most of the time). We retained a four-factor solution that had reasonable conceptual clarity and content we believed would parallel that contained in the MIHT. The four factors assess the following dimensions: (a) Affective-illness worry or concern about illness and death, (b) Cognitive-disease conviction or a belief that one is ill despite counterevidence, (c) Perceptual-interference with normal functioning because of somatic sensitivity, and (d) Behavioral-purposeful adoption of a healthy lifestyle.
When analyzed as scales, the four factors of the IAS/HAQ varied in adequacy. The scales that assessed the affective, cognitive, and perceptual dimensions had acceptable coefficient alphas (␣ ϭ .83-.89), but the scale assessing the behavioral dimension had a relatively poor reliability (␣ ϭ .57). The four scales had mean inter-item correlations ranging from .30 to .61.
Convergent correlations. Table 3 shows correlations between the MIHT and the factor-based scales from the WI, SSAS, and IAS/HAQ. The pattern of correlations generally met our expectations. The strongest MIHT and WI correlations were between equivalent scales that measured the cognitive (r ϭ .60) and affective (r ϭ .72) dimensions. In addition, the SSAS was strongly related to the perceptual dimension tapped by the MIHT (r ϭ .53). A more complex pattern of correlations was produced with the factor-based scales of the IAS/HAQ. The MIHT and IAS/HAQ showed strong convergence for the scales measuring the cognitive (r ϭ .51) and affective (r ϭ .73) dimensions. Contrary to our expectations, however, the IAS/HAQ Perceptual scale had very similar, moderate correlations with the MIHT's Perceptual (r ϭ .43), Affective (r ϭ .42), and Cognitive (r ϭ .40) scales; thus, it appears to tap a broad, nonspecific aspect of hypochondriasis. Finally, the IAS/HAQ Behavioral scale had very low correlations with both the MIHT scales and those derived from other instruments. This finding suggests that the IAS/HAQ's behavioral content may have limited relevance to the hypochondriacal domain.
These results establish the broad convergence between the MIHT and existing measures of hypochondriasis. The MIHT's Affective, Cognitive, and Perceptual scales correlate strongly with similar measures in other instruments. Our data also show that the MIHT is the first instrument in this domain to contain clear, separable measures of all four dimensions. Although more research is needed, the MIHT also appears to be the only measure that validly measures all four components of hypochondriasis.
Confirmatory Factor Analyses
Earlier, we discussed how the MIHT scales were developed through a series of exploratory factor analyses. We now report how we extended these findings by using confirmatory factor analysis (CFA) to test how well the final MIHT scales conformed to our original four-factor model. CFA provides a more stringent test of the model's validity because, unlike exploratory factor analysis, the model is specified prior to data analysis. We examined this issue in a fully independent sample (Student 5 sample; N ϭ 442) that played no part in the scale construction process described previously.
Consistent with our original conceptualization, we tested a model that consisted of four correlated factors. Each factor corresponded to one of the final MIHT scales, with all of the scale items defining that factor; all other loadings were constrained to 0. All analyses were based on covariance matrices. As would be expected of a nonclinical sample, scores on the MIHT scale were positively skewed. Thus, we ran these analyses using the robust maximum likelihood method. This method adjusts for data that are not normally distributed, and this adjustment is reflected in the fit indexes (Bentler, in press ).
We considered five fit indexes in evaluating the model: the overall model Satorra-Bentler scaled 2 (S-B 2 ), the nonnormed fit index (NNFI), the comparative fit index (CFI), the incremental fit index (IFI), and the root-mean-square error of approximation (RMSEA). Although there are no strict criteria for evaluating these indexes, conventional rule-of-thumb guidelines suggest that a fit is acceptable if the (a) NNFI, CFI, and IFI are .90 or greater and (b) RMSEA is .10 or less. Hu and Bentler (1999) It is noteworthy that our four-factor model provided a good to excellent fit of the data: S-B 2 (428, N ϭ 442) ϭ 622.163, p Ͻ 001; NNFI ϭ .945; IFI ϭ .950; CFI ϭ .949; and RMSEA ϭ .032. This strong fit supports the validity of the structural model on which the MIHT is based. The correlations between the four specified factors (see Table 4 ) also suggest the adequacy of the correlated four-factor model. As expected of separable, but related traits, the correlations between the four factors generally fell in a moderate range (i.e., r ϭ .32-.57).
Overall, these results suggest the validity of the correlated four-factor model on which the MIHT is based. The four-factor model provided an adequate to excellent fit for MIHT data derived from the Student 5 sample. The correlated four-factor model specified with CFA was highly consistent with the model initially extracted with exploratory factor analysis.
Multitrait-Multioccasion Matrix
Overview of the study. We further examined the construct validity of the MIHT using a variation on the classic multitraitmultimethod approach (Campbell & Fiske, 1959) . Data for this study were provided by 243 students (i.e., a subsample of the Student 4 sample) who completed the MIHT twice, 8 weeks apart. As with any multitrait-multimethod matrix, our multitraitmultioccasion matrix allowed the convergent and discriminant validity of the MIHT scales to be examined simultaneously. The basis for building the matrix was to correlate multiple traits using multiple methods. In this study, the multiple traits were the four separable hypochondriacal traits as measured by the four MIHT scales. Our two different methods were self-ratings measured on two different occasions, 8 weeks apart.
These data were used to identify individuals who scored consistently higher on each of the four MIHT traits. Support for the validity of the four-factor model would be shown if the convergent coefficients (i.e., stability or test-retest correlations) for a given MIHT trait were higher than the discriminant correlations (i.e., the different MIHT traits measured at either the same or different time points). Thus, the convergent correlations, or validity coefficients, were computed between the same traits that were measured at the two different time points and, therefore, were also an index of the temporal stability of each trait. Convergent correlations between the same MIHT scales are assumed to reflect the greatest propor- tion of construct-relevant variance and provide a benchmark for evaluating the discriminant correlations. Convergent validity. The multitrait-multioccasion matrix is presented in Table 5 . The convergent correlations or validity coefficients appear in parentheses and are in the diagonals of the hetero-occasion block. Clearly, the scores in the diagonals show that the MIHT scales were strongly stable over time and show strong convergence. The convergent (i.e., test-retest) correlations for the four scales ranged from .75 to .78. Thus, when measured 8 weeks apart, the four scales showed strong stability and convergence.
Discriminant validity. To compare our convergent findings, we used two criteria for discriminant validity outlined by Campbell and Fiske (1959) . The first requirement is that each convergent correlation (i.e., the stability correlation in parentheses on the diagonal) should be higher than any of the other values in its row or column of the hetero-occasion block (i.e., correlations within the solid lines). These discriminant correlations share neither trait nor method variance and are not expected to be as strongly correlated as the convergent correlations based entirely on shared trait variance. The second more stringent requirement of discriminant validity is that the convergent correlations exceed any other values in its row or column of the mono-occasion block (i.e., correlations within the dashed lines). These discriminant correlations share method but not trait variance and are not expected to exceed the convergent correlations that are based entirely on shared trait variance. Table 5 shows that all four MIHT scales easily met both the first and second requirements for discriminant validity. In regard to these requirements, the convergent correlations were higher than all of the off-diagonal elements in either the hetero-occasion or mono-occasion blocks. In other words, all convergent correlations were significantly higher than all discriminant correlations in the corresponding rows and columns.
These data demonstrate both (a) the strong stability and (b) the good discriminant validity of each MIHT scale; they also provide support for the correlated four-factor model. The construct validity of each scale with the underlying validity of the four-factor model was supported by very strong convergent correlations that substantially exceeded all of the discriminant correlations. Moreover, as would be expected of trait dimensions, all the scales were strongly stable over a moderate time period.
Finally, the generally moderate correlations among the four scales suggest that they are separable but related constructs sharing common variance. It is also noteworthy that Table 5 displays moderate values in the heterotrait/mono-occasion correlation blocks (i.e., those that are shown within the dashed lines; these ranged from .30 to .57 across the two assessments) that are very similar to the factor correlations from the CFA solution (i.e., r ϭ .32.-.57) shown in Table 4 . These strongly convergent findings across the two samples suggest the four-factor model generalizes well.
Correlations With Major Personality Traits
Next, using the Student 4 data, we further clarified the meaning of the MIHT scales by correlating them with scores on the Big Five personality traits (Digman, 1990) . We focused on how our scales correlated with Neuroticism (N), a major trait broadly associated with psychopathology and specifically linked to hypochondriasis (Kirmayer et al., 1994) . Given the large size of our sample, we were less concerned with the statistical significance of these associations than with their magnitude. Herein, we focus our interpretation on those correlations that were |.20| or greater. Table 6 presents correlations between the MIHT and BFI scales. These data establish the general importance of N to the domain of hypochondriasis. All four MIHT scales were correlated with N in a moderate range (r ϭ .20 -.37) . N is likely the foundation for the distress, dissatisfaction, and negative perceptions common to all four MIHT scales. The MIHT's Behavioral, Affective, and Perceptual scales were largely unrelated to any other major traits. The Cognitive scale, however, had unanticipated moderate, negative correlations with Agreeableness (r ϭ Ϫ.27) and Conscientiousness (r ϭ Ϫ.21). Thus, low Agreeableness and Conscientiousness are likely the foundation for the egocentricity and suspiciousness unique to the MIHT's Cognitive scale.
Criterion Validity: Health Care Indexes and Somatic Symptoms
Overview of the study. A final set of analyses, using the data from the Patient sample, examined the differential external validity of the MIHT scales. The four separable MIHT scales allowed us to compare each dimension's utility to predict the theoretically relevant criteria of both (a) health care use and (b) somatic symptom reporting. Specifically, both Neuroticism (N) and hypochondriasis are associated with a tendency to exaggerate subjective somatic symptoms (Pennebaker & Watson, 1991; Watson & Pennebaker, 1989) . Therefore, we predicted that N and the MIHT scales would be associated with increased symptom reporting. High levels of hypochondriacal traits in general medical settings are expected to lead to increased use of health care services, but the role of self-reported somatic symptoms in this process is unclear. Moreover, N has generally been a very weak predictor of health-related variables, such as health care use (Watson & Pennebaker, 1989) . Thus, the MIHT scales were expected to be stronger predictors of health care use than N.
Health care indexes. Health care information was gathered from each patient's University of Iowa Hospitals and Clinics computerized medical record. From each record, we aggregated the following health care utilization indexes during the previous year: the number of (a) clinics visited, (b) clinic appointments, (c) medical and psychiatric diagnoses, (d) medical tests performed, (e) prescribed medications, and (f) medical personnel consulted.
Somatic symptoms. The Somatic Symptoms Inventory (SSI; Barsky, Wyshak, & Klerman, 1986 ) is a 26-item measure that we administered once. Experiences with common physical symptoms and sensations are rated on a 5-point scale ranging from not at all to a great deal. Sample items are "a lump in your throat" and "pains in your lower back." The reported coefficient alpha is .95, and the test-retest reliability is .86 over a 6-week period.
Correlations with external criteria. Table 7 displays the associations between the trait scales and the health status indexes; we focus on the correlations that are at least moderate (r Ն |.20|). The MIHT's Cognitive scale was moderately correlated with the SSI (r ϭ .25), the number of clinics visited (r ϭ .29), and the number of clinic appointments (r ϭ .24). Notably, N was more strongly related to self-reported symptoms (r ϭ .48) than were the MIHT scales.
Prediction of external criteria multiple regression. We examined the predictive validity of these trait scales using a mixture of hierarchical and stepwise multiple regression. We limited the regression analyses to the health-related criteria that were correlated moderately with at least one of the candidate trait scales. Each regression was performed in several distinct steps; probability levels for inclusion and exclusion of variables were set at .05 and .10, respectively. First, age and preexisting chronic disease (i.e., dummy coded as disease present vs. absent) were controlled as a block in Step 1. Next, N was entered in Step 2 to control for the variance contributed by this general trait. Then, each MIHT scale was considered for inclusion in the last step using a forward stepwise regression. The analysis was terminated when none of the remaining MIHT scales contributed significant incremental variance to that particular equation.
Prediction of health care indexes. Table 8 shows that the MIHT did contribute incremental variance to the prediction of several health care utilization indexes. It is notable, however, that the MIHT Cognitive scale was the only scale to make a significant incremental contribution toward predicting the number of both clinics visited and clinic appointments. Table 8 also shows the R 2 change for each step in the equations predicting these two criteria. When the number of clinics attended was predicted, the MIHT Cognitive scale contributed an additional 5.5% of the variance; when the number of appointments was predicted, the MIHT Cognitive scale contributed 4.1% of the variance and was the only significant predictor.
Prediction of self-reported symptoms. Table 8 also shows results for the prediction of self-reported symptoms assessed at a single time-point. As would be expected from the simple correlations (see Table 7 ), N clearly was the strongest predictor of reported symptoms, contributing 22.8% of the variance. Nevertheless, two MIHT scales contributed some incremental variance: the Cognitive scale contributed 3.2%, and the Behavioral scale contributed 2.6%.
Overall, these analyses demonstrated the differential predictive validity of the MIHT scales. Two findings were notable. First, the MIHT's Cognitive scale predicted the number of clinics attended and clinic appointments made during the preceding year. This finding suggests that the cognitive manifestations of hypochondriasis are most salient to elevated levels of health care use. Second, N contributed substantially more variance to the prediction of self-reported symptoms than did two MIHT scales, when N was entered into the equation first. Thus, a key feature of N and, to a 
General Discussion
We have presented the development of a four-component instrument-consisting of Affective, Cognitive, Behavioral, and Perceptual scales-that reliably and validly measures hypochondriacal traits. The MIHT is a comprehensive self-report measure that was built with construct validity as the guiding principle (Clark & Watson, 1995; Loevinger, 1957; Messick, 1995) . The measure is based on a four-factor model that was synthesized from an extensive literature review. The MIHT was developed because no other measure provides valid assessment of all four traits. After successive rounds of item writing and factor analysis, 31 items were retained to assess these four target domains. The final measure appears to have good psychometric properties.
Our empirical findings give us reason to be optimistic about the MIHT's construct validity. Thus far, the hypochondriacal trait scales have shown excellent structural validity. In other words, each scale corresponds to-and adequately assesses-one of the four model components (Briggs & Cheek, 1986; Loevinger, 1957) . Overall, our findings support the correlated four-factor model, whereby each scale assesses a related, but separable, trait.
Furthermore, strong convergence between the MIHT scales and other hypochondriacal trait measures increases our confidence that we have accurately identified key dimensions of hypochondriasis. The scales are also internally consistent, so that we can reliably measure each trait. In addition, the good convergent and discriminant validity of the MIHT scales suggests that the traits measured by the scales share sufficient variance to tap different aspects of the same syndrome. Consistent with our initial conceptualization of four stable traits, all four scales showed excellent test-retest reliability. Compared with other measures used in our analyses, the MIHT was the only instrument to assess all four hypochondriacal traits. Consequently, it provides a more comprehensive assessment of hypochondriasis than any other existing measure. External validity analyses produced some of the most interesting results. All of the specific traits tapped by the MIHT were moderately associated with the general dimension of Neuroticism; this broad trait is likely the foundation for the distress, dissatisfaction, and negative perceptions common to all of the MIHT scales (Pennebaker & Watson, 1991) . A noteworthy finding was that the Cognitive dimension had additional moderate, negative correlations with both Conscientiousness and Agreeableness; this combination of traits is likely the basis for the egocentricity and suspiciousness tapped by the Cognitive scale.
The criterion validity analyses also generated notable findings for the Cognitive scale. The particular style of thought tapped by this scale was related to higher levels of health care use. This finding contrasts with previous arguments that perceptual/somatic processes are the mechanisms that lead to higher levels of health care use (Barsky et al., 1990; Warwick & Salkovskis, 1990) . Of course, it is important that our findings be replicated, but it is interesting that no previous measure of hypochondriacal traits has included a scale that assesses purely cognitive content. Thus, the MIHT can facilitate progress in this research area by providing a scale that assesses a purely cognitive dimension.
The following caveats apply to the MIHT and our four-factor model. Many of our studies used undergraduate samples. More broadly, generalizing these results to other samples may be limited by the fact that a large majority of our participants were Caucasian as well as by the preponderance of women in the undergraduate and patient samples. Clearly, it is important in the future to validate both the measure and the model with additional samples.
A second limitation of the MIHT is that it was developed for research, rather than for diagnostic classification. The MIHT is not intended as a diagnostic instrument in that its broad item content does not directly correspond to the DSM-IV criteria. The DSM-IV Sourcebook (Cote et al., 1994) , however, suggests that current criteria for hypochondriasis reflect the influence of dimensional concepts. We hope that work based on the MIHT's multiple dimensions and its reliable and valid scales will inform future refinement of these diagnostic criteria. Indeed, the MIHT's Cognitive and Affective scales have expanded on the affective and cognitive content already captured by the DSM. Furthermore, the MIHT has a reliable scale with behavioral reassurance-seeking content that is relevant to current DSM criteria. Finally, we have developed a Perceptual scale that is an interesting alternative to the influential concept of somatosensory amplification. Certainly, our MIHT validation studies still leave many questions unanswered, and additional validity and replication studies are needed. Fundamentally, we need to better understand the hypochondriasis domain and the importance of its component traits. The nature of these components should be clarified through external validation studies. The existing evidence suggests that hypochondriacal traits show both common and unique characteristics when examined against measures of anxiety and depression (Hollander & Rosen, 2002; Katon et al., 1991; Noyes, 1999; Otto, Demopulos, McLean, Pollack, & Fava, 1998; Watson, 1999) .
We have developed a measure based on a four-factor model of hypochondriasis, and we invite others to test both this model and our measure. At the broadest level, this research has the potential to clarify what hypochondriasis is and what it is not. Our work represents the first attempt, in this literature, to build a differentiated model of hypochondriasis and to construct a valid measure based on the model. The correlated four-factor model provides a coherent theoretical foundation upon which future research can now build.
